Objectives: To determine the prevalence of extended-spectrum b-lactamases (ESBLs) in Escherichia coli from poultry in Great Britain (GB).
Introduction
There are currently .90 different CTX-M b-lactamases recognized and the diversity and increasing prevalence of CTX-M sequence type extended-spectrum b-lactamases (ESBLs) poses a serious threat to the clinical use of third-generation cephalosporins for the treatment of severe infections. qnrB2 and aac(6 ′ )-Ib-cr genes was isolated from dogs. 13 The recent worldwide emergence of plasmid-mediated fluoroquinolone resistance due to qnr 14 and aac(6 ′ )-Ib-cr 15 genes among human and animal Gram-negative pathogens is a further worrying development and this is of even greater concern if such genes are found in the pandemic virulent O25-ST131 CTX-M-15 isolate. 4 Bacteria can be transmitted to humans from companion animals and from food-producing animals via the food chain, so the emergence of CTX-M isolates in both companion and food-producing animals on a global scale is a matter of public concern.
In view of the current importance of ESBL producers, particularly CTX-M E. coli in humans, the aim of this study was to conduct a randomized survey for the presence of ESBLs (CTX-M and TEM) in E. coli from broiler chickens and from turkey flocks. CTX-M E. coli isolates were tested for the O25 serotype, sequence type, replicon type, multilocus sequence type (MLST), PFGE type, ability to transfer plasmids by conjugation, antimicrobial susceptibility pattern and presence of bla amp, bla OXA , bla SHV , bla TEM, qnrA, qnrB, qnrS, qepA and aac(6 ′ )-Ib genes. As part of the study, we also comment on the efficacy of the new medium CHROMagar CTX for isolation of CTX-M E. coli from chicken caecal samples, and strains that were CTX-M negative but ESBL and bla TEM positive were tested for bla TEM sequence type.
Materials and methods

Control isolates
E. coli NCTC 10418 was used for tests with MAST ESbL ID discs as a negative control and NCTC 13351, 13352 and 13353 were used as ESBL-positive controls. All PCRs were performed with suitable positive and negative control isolates for the test gene. Salmonella enterica serovar Typhimurium strain 26R and E. coli K12 rifampicin-resistant strains were used as the recipients for plasmid conjugation experiments.
Antimicrobials and chemicals
All antimicrobials and chemicals were obtained from Sigma-Aldrich (Poole, UK). Antimicrobial discs were obtained from Oxoid Ltd (UK) for general antimicrobial discs and from Mast Ltd (UK) for MAST ESbL ID discs.
Sampling criteria for chicken survey
Broiler samples were collected during the EU baseline survey for the prevalence and antimicrobial resistance of Campylobacter spp. in broiler flocks 16 using a sampling schedule that was randomized for abattoir, sampling day and slaughter batch to be sampled on a given day and stratified by calendar month. Sample selection was weighted according to the slaughter throughput of each abattoir. Approximately 30 individual and 30 pooled (10 samples pooled) chicken caecal samples were obtained from chickens from abattoirs in Great Britain (GB) each month from January 2008 to January 2009. Samples were obtained from a total of 22 different abattoirs located in different parts of GB and processing .80% of the total GB slaughter throughput. In all, 388 caecal samples were collected from diverse parts of Scotland (n ¼26 samples), Wales (n ¼36 samples) and England (n ¼326) and as such the samples were a representative cross-section of chickens from throughout the year in GB.
Sampling criteria for turkey survey
The sampling criteria for the turkey study were randomized. Boot swab samples were collected during an EU turkey Salmonella baseline survey 17 and screened between October 2006 and September 2007 for cephalosporin-resistant E. coli. Five pairs of boot swab samples were collected from each flock with a total of 442 flocks sampled comprising 125 breeder and 317 meat flocks from 337 different farms.
Meat (fattener) farms were located in England ( 92%), Wales ( 6%) and Scotland ( 2%) and were stratified so that approximately half of the farms were stocked with 500-4999 birds, and the remaining farms were stocked with ≥5000 birds.
All the eligible turkey breeding farms were located in England, and flock sizes ranged from 500 to 4999 birds ( 9%), from 5000 to 9999 birds ( 52%) and from 10000 to 49 999 birds ( 39%).
Isolation of presumptive E. coli from chickens
Pooled samples contained equal amounts of caecal contents (thoroughly mixed) from 10 different chickens from the same batch of birds as a corresponding single sample.
One gram of caecal sample was placed in 9 mL of buffered peptone water (BPW) and incubated overnight at 378C. The resulting growth (10 mL) was streaked onto CHROMagar ECC (CHROMagar, France)-to isolate all presumptive E. coli, CHROMagar+1 mg/L cefotaxime or ceftazidime-to potentially isolate ESBLs, CHROMagar+16 mg/L cefoxitin-to isolate mainly AmpC isolates, and CHROMagar CTX (CHROMagar, France)-to isolate mainly CTX-M ESBLs. 18 The first 126 pooled samples were plated on all media types, and thereafter the pooled samples were only plated on CHROMagar CTX.
Isolation of presumptive E. coli from turkeys
Each pair of boot swab samples was placed in 225 mL of BPW and incubated at 378C for 18 h. After overnight incubation 10 mL of BPW was inoculated on CHROMagar ECC with and without the addition of cephalosporin antibiotics to isolate presumptive E. coli.
Isolation media used were CHROMagar ECC without additives (to isolate all presumptive E. coli), CHROMagar+1 mg/L cefotaxime, CHROMagar+2 mg/L cefotaxime (to isolate CTX-M ESBLs) and CHROMagar+16 mg/L cefoxitin (to isolate mainly AmpC-producing isolates). One presumptive E. coli colony (blue) from the end of a streak from each plate that grew suspected E. coli was stored on Dorset egg slopes for further work.
Confirmation of isolates as E. coli
All CTX-M-positive isolates were confirmed as E. coli using Matrix-assisted laser desorption ionization-time of flight mass spectrometry (MALDI-TOF). MALDI-TOF was performed using standard Bruker protocols as outlined previously. 19 Samples were analysed using a Bruker Autoflex II machine, and spectra were analysed with MALDI Biotyper software version 2.0. 
Tests for isolates from different agars
All selected (one per sample) isolates from CHROMagar ECC in the chicken survey were tested for susceptibility to 16 different antimicrobials. This was to give the background level of antimicrobial resistance in E. coli from chickens in GB. Additionally, a few isolates from CHROMagar+1 mg/L cefotaxime or ceftazidime and from CHROM agar CTX were susceptibility tested.
All turkey survey isolates from the four different media were tested for susceptibility to 16 different antimicrobials. Isolates that showed an ESBL phenotype based on the ability to grow on CHROMagar CTX or resistance to third-generation cephalosporins were tested for ESBL phenotype using MAST ESbL ID discs. Turkey E. coli isolates that showed resistance to third-generation cephalosporins were also further tested for susceptibility to cefepime 30 mg, cefoxitin 30 mg, doxycycline 30 mg and imipenem 10 mg. In all, these turkey isolates were tested for susceptibility to 23 different antimicrobials or antimicrobial combinations, since some of the antimicrobials in the first panel were replicated in the paired MAST ESbL ID discs.
O25 somatic antigen
All isolates found to be CTX-M positive were checked with E. coli O25-specific antisera to determine whether any isolates were of the same somatic antigen type as the human epidemic clone O25:H4-ST131 CTX-M-15. 25 The turkey CTX-M isolates were also tested for the presence of other serogroups. Somatic antigen serotyping was performed based on methods previously used. 29 
Conjugations
The ability of isolates to transfer CTX-M genes to rifampicin-resistant Salmonella Typhimurium (isolate 26R) by conjugation was determined using a filter mating technique.
Donor and recipient isolates were grown overnight in Luria-Bertani broth without glucose (LB-G) at 378C and viable counts were performed.
Any isolates that did not conjugate with the Salmonella Typhimurium recipient isolate were tested again with an E. coli K12 recipient.
Relative frequency of transfer was calculated as follows: number of transconjugants/[(number of recipients)×(ratio of donor/recipients)]. Representative transconjugants were tested by PCR for the presence of the CTX-M gene. 18 
Sizing of plasmids and probing for the CTX-M gene
Some of the isolates had multiple replicon types, even though replicon typing was performed on transconjugants. To determine the number of plasmids in representative transconjugants and their approximate sizes, plasmids were extracted from transconjugants, separated using an adapted PFGE method of Barton et al., 30 blotted to a nitrocellulose membrane and probed with a CTX-M probe to confirm the presence of the CTX-M gene in the plasmid.
In brief, isolates were grown on LB-G with 1 mg/L cefotaxime and resuspended in EC buffer 30 to OD 6.0-7.0 using a Densimat (bioMérieux) to make agarose plugs. Agarose plugs were washed five times using 5 mL of TE (Tris EDTA) buffer at 258C for 30 min. The PFGE gel was run as previously described, 30 stained in ethidium bromide and viewed using a transilluminator to check for the presence, number and size of plasmids for each strain.
PFGE gels were soaked in 0.1 M HCl for 1 h at room temperature, washed with H 2 O and soaked at room temperature for 1 h with denaturing solution. Gels were blotted overnight onto Hybond N+ and the resulting membrane was baked at 808C for 2 h to fix DNA to the membrane, then the membrane was washed in 2× SSC (salt sodium citrate) buffer prior to probing.
Membranes were probed using Alkphos direct labelling kit (GE Healthcare) following the manufacturer's instructions. The probe was 590 bp, was generated from CTX-M-positive strains using primers described previously 18 and was purified using a Qiagen PCR purification kit.
Data storage, manipulations and calculations
Turkey farm and abattoir details, sample details and isolate details were stored in two (one for chickens and one for turkeys) bespoke Microsoft Access (2003) databases. Suitable queries were constructed within the databases to determine the prevalence of different isolates for chickens and different types of turkeys. Suitable queries were also used to filter results, e.g. for the CTX-M-negative, ESBL-positive and TEM-positive strains, which were then sequenced to determine the TEM sequence type.
Results
Isolates from different media
All chicken samples yielded presumptive E. coli on CHROMagar ECC, whereas only 3%-8% of single and pooled caecal samples yielded growth on the most selective agar, CHROMagar CTX. Approximately 50% of chicken samples yielded growth on CHROMagar+ 16 mg/L cefoxitin and this concentration of cefoxitin is selective towards mainly AmpC isolates. This result would suggest a high percentage of possible AmpC isolates in the chicken samples. Most turkey boot swab samples yielded presumptive E. coli on CHROMagar ECC, whereas only 9.6% and 6.5% yielded growth on agar containing 1 and 2 mg/L cefotaxime, respectively. Only 5.4% of the samples grew on agar containing 16 mg/L cefoxitin. As this concentration of cefoxitin is selective towards mainly AmpC isolates, it suggests that a low percentage of samples were positive for AmpC type isolates.
Of the chicken isolates from agar with 1 mg/L cefotaxime or ceftazidime or from CHROMagar CTX 16.6%, 13.3% and 100%, respectively, were ESBL positive (on the basis of MAST disc results), whilst 9.1%, 3.5% and 82.2% of these isolates, respectively, had the bla CTX-M gene. As such, CHROMagar CTX was the most efficient of these agars for isolating ESBLs and particularly CTX-M ESBL isolates.
Antimicrobial susceptibility: chicken isolates
A total of 502/23 chicken isolates from non-selective agar/CHROMagar CTX, respectively, were tested for susceptibility to the Randall et al.
panel of 16 antimicrobials (results not shown). None of these isolates was resistant to amikacin, but 71.9%/100%, 65.3%/39.1%, 67.3%/78.3% and 47.2%/43.5% of isolates were resistant to ampicillin, streptomycin, sulphonamides and trimethoprim/ sulfamethoxazole, respectively. Also, 4.6%/13%, 0.6%/100%, 2.0%/87% and 4.6%/38.5% of these isolates were resistant to amoxicillin/clavulanate, cefotaxime, ceftazidime and ciprofloxacin, respectively.
Multiresistance (defined as resistance to any four or more antimicrobials in the panel) was observed in 70% of isolates from non-selective agar.
Antimicrobial susceptibility: turkey isolates
Isolates from turkey meat flocks were considerably more multiresistant than isolates from breeding flocks ( Table 1) . Resistance to antimicrobials available in agriculture for many years such as ampicillin, streptomycin, sulphonamides, trimethoprim/sulphonamides and tetracycline was common for isolates from both breeding and meat flocks and was detected in isolates recovered from media with and without antimicrobials. Resistance to chloramphenicol was also relatively common. There were no isolates resistant to amikacin or imipenem and only a very few isolates were resistant to apramycin or furazolidone. Resistance to ciprofloxacin was much lower for isolates from breeding flocks compared with isolates from meat flocks for isolates from agars with 1 and 2 mg/L cefotaxime.
Fewer than 1% of isolates from non-selective agar were resistant to cefotaxime or ceftazidime. A number of the isolates resistant to ceftazidime or cefotaxime were also cefoxitin resistant, suggesting that these were probably AmpC producers.
Confirmation of E. coli status and O25 serogroup
All CTX-M-positive isolates were confirmed as E. coli by MALDI-TOF and none of these isolates had O25 group antigen (Tables 2 and 3 ). The 'O' group antigen of the turkey isolates was determined if possible. Turkey CTX-M-1 isolates were O group antigen O8, O9, O24, O101 and O159 (Table 3 and results not shown). Turkey CTX-M-14 isolates were O group antigen O8, O20, O23, O86, O87, O101, O115 and O149 (Table 3 and results not shown). Turkey CTX-M-15 isolates were O group antigen O9 and O20 (Table 3) .
CTX-M positives from different abattoirs (chickens) and farms (turkeys)
In all, 3.6% of the single chicken caecal samples and 54.5% of the abattoirs tested had CTX-M-positive E. coli, whilst 5.2% and 6.9% of isolates from turkey meat and breeding farms, respectively, were positive for CTX-M E. coli.
As would be expected, more pooled chicken caecal samples (6.7%) were CTX-M positive compared with the single caecal samples (3.6%). CTX-M bacteria in chickens from Great Britain 89 JAC All chicken caecal samples from all media for both single and pooled caecal samples yielded 59 CTX-M-positive E. coli, which were CTX-M sequence types 1 (78%), 3 (5.1%), 15 (11.9%) and not tested (5%).
All turkey boots swabs from all media yielded 66 CTX-M isolates in all and these were CTX-M sequence types 1 (36.9%), 14 (47.7%), 15 (13.8%) and 55 (1.5%). Some CTX-M sequence types tended to be associated with flocks belonging to the same company (results not shown) or were only isolated from a single farm. For example, CTX-M sequence type 14 was seen mainly on farms owned by one specific company whilst CTX-M sequence type 55 was only detected on a single farm.
Characterization of CTX-M-positive isolates
The characteristics of representative chicken CTX-M-positive isolates from different caecal samples are shown in Table 2 and for turkey boot swab isolates in Table 3 .
All chicken isolates belonged to CTX-M group 1, and were CTX-M sequence types 1, 3 and 15 with the predominant sequence type being CTX-M-1, whilst the predominant turkey CTX-M sequence type was 14 (group 9), but CTX-M sequence types 1, 15 and 55 were also recovered.
None of the chicken or turkey isolates tested was positive for the bla SHV, qnrA, qepA or aac(6 ′ )-Ib genes but many of the isolates tested were positive for bla OXA and/or bla TEM genes (Tables 2  and 3 ). One chicken isolate was positive for the CIT-M group (which contains mainly bla CMY genes) of ampC genes and one turkey isolate was positive for qnrS.
The Salmonella Typhimurium recipient cell was weakly positive for replicon type N, so this replicon type if seen was discounted. All chicken and most turkey isolates that were CTX-M-1 and were tested for replicon type had IncI1-g plasmids, whilst the chicken CTX-M-3 isolates were Inc types A/C, P and A/C, F. Isolates that were CTX-M-15 and MLST 156 did not conjugate with the Salmonella Typhimurium recipient strain or E. coli K12 so no replicon type is reported for these (Tables 2 and 3) . Randall et al.
CTX-M-14 turkey isolates had predominantly IncK plasmids but some were also positive for F and FIA Inc groups. The CTX-M-55 isolate had an IncFIB plasmid. The main MLSTs in chickens were ST88 and ST156 but in all 14 different MLSTs were seen in the 23 chicken CTX-M-positive isolates tested, including seven new types (ST1514, ST1515, ST1517, ST1518, ST1549, ST1550 and ST1551). Some of these new MLSTs were closely related to existing MLSTs, e.g. ST1514 was similar to ST371, ST1515 was similar to ST10 and ST1549 was similar to ST4. However, MLSTs 1517, 1518, 1550 and 1551 clustered together but were relatively distinct from the other types seen and from each other (results not shown).
For turkey CTX-M-positive strains, the main MLST in the limited number of isolates tested (n¼ 10) was ST156 but there was a sample bias in that all of the turkey CTX-M-15 isolates were tested for MLST, and ST156 was associated only with CTX-M-15 isolates in both turkeys and chickens. Other MLSTs identified in turkey CTX-M isolates were ST359 in a CTX-M-14 isolate, ST1276 in a CTX-M-14 isolate, ST1303 and ST1494 in CTX-M sequence types 55 and 15, respectively, and two new MLSTs not previously described (Table 3) .
Most isolates were able to transfer their genes by conjugation to a Salmonella Typhimurium isolate with the exception of the CTX-M-15 isolates that were MLST type ST156. The relative conjugation frequencies where conjugation occurred ranged from 10 24 to 10 27 .
ESBL-and bla TEM -positive but CTX-M-negative isolates
Eight chicken and 15 turkey ESBL-and bla TEM -positive but CTX-M-negative isolates were tested for TEM sequence type. The chicken isolates were TEM sequence types 1B (n¼4) and 52C (n¼ 4) and the turkey isolates were TEM sequence types 1B (n¼ 1) and 52C (n¼ 14). On the basis of these results, 0.5% of the single chicken caecal samples, 0% of turkey breeder farms and 1.3% of turkey meat farms were positive for TEM-52C ESBL.
PFGE patterns for chicken and turkey isolates
By PFGE none of the chicken and turkey isolates was .80% similar to each other (Figure 1 ). Bullet symbols in Figure 1 are used to show MLST156 isolates that clustered together at 76.7% for both chicken and turkey isolates by PFGE.
Of the 27 chicken isolates tested by PFGE, 48% showed ,80% similarity to each other whilst 29.4% of the 34 turkey isolates Randall et al.
showed ,80% similarity to each other. The isolates that showed .80% similarity by PFGE were often from the same abattoir or farm. For the turkeys there was a higher number of isolates from the same source that were tested by PFGE compared with chicken isolates tested.
Plasmid sizes
Transconjugants of chicken isolates 6 and 38 (Table 2) (Table 3) . Probing confirmed these plasmids to have the bla CTX-M gene (results not shown). These results suggest that the multiple replicon types are on one plasmid with the exception of isolate 362/1/B, which had an extra plasmid. Further work is proposed to sequence these and other plasmids from this study to confirm gene arrangements.
Discussion
CTX-M E. coli have become widespread in humans since their first appearance in 1989, 1, 13 and recent studies in Belgium, 7 China, 11 France, 10,31 Japan, 8 Portugal, 12 Spain 5 and Tunisia 9 show that CTX-M E. coli isolates are likely to be present in chickens globally. However, before this study, no CTX-M E. coli had been reported from live broiler chickens in GB, although they had been isolated from chicken meat in the UK, including one CTX-M-1 isolate from a retail chicken carcass labelled as UK reared. 32 No reported studies had focused exclusively on turkey production.
CTX-M sequence types isolated previously from chickens included types 1, 2, 14 and 15 (Belgium), 1 (France and Portugal), 14, 24, 27 and 65 (China), 2 and 18 (Japan), 14 (Spain), 8 and 14 (Tunisia) . In this study, E. coli with CTX-M sequence types 1 (main type), 3 and 15 were isolated from broiler chicken caecal samples whilst CTX-M sequence types 1, 14 (main type), 15 and 55 were isolated from turkeys. This suggests that CTX-M sequence types in E. coli from chickens and turkeys in GB are generally the same as those reported in northern Europe, but generally different from those seen in China, Japan and, to a lesser extent, Tunisia. Since the main CTX-M sequence types seen in humans in the UK are CTX-M-15/-3 and, much less frequently, CTX-M-14/-9, 2 the results of this study show that in the main, there are different CTX-M sequence types in chickens and turkeys from those in humans in GB. This observation is also supported by most of the MLST results, which are discussed later.
In a survey of chickens in France in 2005, 31 a total of 112 caecal samples were examined, and these yielded a total of 12 isolates (10.7%) that were positive for CTX-M E. coli. In this study, there were lower percentages of chicken caecal samples positive for CTX-M E. coli compared with the French study, with 3.6% and 6.7% of single and pooled samples, respectively, positive for CTX-M E. coli. However, there were similarities to the French study in that the major CTX-M sequence type isolated in both studies was CTX-M-1, and the major replicon type in both studies was I1-g.
The present study clearly demonstrates the usefulness of CHROMagar CTX 18 in the isolation of CTX-M isolates from poultry caecal contents compared with agars containing 1 mg/L cefotaxime or ceftazidime, since most CTX-M isolates were detected with CHROMagar CTX and 100% of isolates from CHROMagar CTX were ESBLs in clavulanate synergy tests.
Of the different plasmid replicon types seen, I1-g has also been isolated from human strains of CMY-2, CMY-7 and CTX-M-15 both E. coli and Salmonella in the UK 33 and from CTX-M-1 E. coli and Salmonella chicken strains from poultry in the Netherlands. 34 Replicon types A/C and P appear to be less common but have been isolated from CTX-M-2 human and poultry strains of E. coli and Salmonella, respectively, and replicon type A/C has also been isolated from CMY-2 and CMY-7 isolates of E. coli and Salmonella in the UK. 33 Thus, it would seem that all the replicon types in isolates from chickens in this study are also present in isolates from humans, suggesting at least some similarity of the backbone structure of the plasmids.
CTX-M-14 E. coli has recently been reported as the most widespread CTX-M sequence type in humans in Spain. 35 In the Spanish study, the human CTX-M-14 E. coli isolates were associated with IncK plasmids; a similar association between IncK plasmids and CTX-M-14 was detected in turkey strains in this study.
Of the 14 different MLSTs in chickens in this study (Table 2 ), ST57 and ST371 do not appear to have been isolated from humans according to a search of the E. coli MLST database, 24 but these two types, respectively, have been isolated from chickens in Germany and Canada. MLST ST10 and ST88 appear to be common types isolated from humans and animal species, ST4 has only been isolated from humans and ST155 has been isolated from humans, ducks and cattle. In turkeys, as in chickens, all CTX-M sequence type 15 isolates that were tested for MLST were ST156. Other MLSTs in turkeys were ST359, which (considering the reported MLST irrespective of resistance) has been previously reported in E. coli isolates from humans and ducks, 24 ST1276 (seen previously in an isolate from a dog in the Netherlands), 24 ST1303 and ST1494 (both seen previously in isolates from cattle in Germany) 24 and two new MLSTs not previously described (Table 3) .
However, the MLST database is not a complete record of all MLSTs found on all occasions, and ST156 is listed as only being isolated from humans, despite its recent occurrence in gulls in France and Portugal. 36, 37 On the basis of MLST results, most of the isolates would appear to be different from human MLSTs, suggesting that the isolates identified as carrying CTX-M are probably not commonly transmitted to man from chickens or turkeys.
CTX-M sequence types 1 and 15 with ST156 have recently been reported from 6% of gulls sampled in southern France, 36 whilst CTX-M positive strains with ST156 have also recently been isolated from gulls in Portugal. 37 In the French study, all of the MLSTs from gulls were different from MLSTs seen in this study with the exception of ST156. 36 In the Portuguese study, MLSTs 10, 155, 156 and MLSTs 156 and 359 were the same as MLSTs seen in chickens and turkeys, respectively, in this study. 37 It is an interesting observation that MLST 156 is shared between gulls, chickens and turkeys. The chicken and turkey CTX-M-15 ST156 isolates are shown to cluster together by PFGE and this perhaps suggests the emergence of a CTX-M-15 CTX-M bacteria in chickens from Great Britain 93 JAC ST156 clone in birds, in a similar way to the emergence of the CTX-M-15 ST131 clone in people.
The PFGE results showed that the CTX-M-positive isolates were generally diverse, suggesting that plasmids are widely disseminated to different isolates and selection of specific clones does not generally occur. The ability of the CTX-M genes to transfer by conjugation demonstrates the mobility of these plasmids.
There were a number of chicken and turkey isolates that were CTX-M negative but positive for the bla TEM gene and sequencing showed these isolates to be TEM-1B and TEM-52C. TEM-52 is known to be a TEM-type ESBL 38 and it was interesting to note that TEM-52 has previously been isolated from human and poultry Salmonella strains in France 38 and from E. coli from a number of sources including poultry meat in Denmark. 39 It is reported to be carried by an IncI1-g plasmid on a Tn3 transposon. 38 The TEM-52C sequence has two silent base pair changes at codons 18 and 371 compared with TEM-52.
In conclusion, chickens and turkeys in GB, as already observed in many other countries, carry E. coli with CTX-M and TEM-52 ESBLs. On the basis of MLST data, it would appear that many of the isolates are species specific, but the plasmid Inc types and some of the CTX-M sequence types seen are common to people. Data would suggest that CTX-M isolates from chickens and turkeys in GB are not currently those causing disease in people, but some common plasmid Inc types and CTX-M sequence types could be circulating between human and animal strains. The human pandemic CTX-M-15 O25-ST131 E. coli clone was not isolated from chickens or turkeys.
